infection in the cells it uses DNA replication mechanisms to produce HPV oncoproteins, that suppress or eliminate natural tumor suppressors like p53.
Epidemiologic data have strongly linked cigarette smoking and alcohol consumption to the development of certain cancers [6] . Tobacco and alcohol are important etiologic agents in squamous-cell carcinoma of the head and neck. Carcinogens may leave unique "fingerprints" in the form of specific mutations that cause the initiation or progression of cancer [7] . Mutation of the p53 gene, the most common genetic alte ration, has been linked to tobacco smoking in squamous-cell carcinoma of the head and neck. In most of the patients with head and neck tumors, squamous cell carcinomas are diagnosed in stages III and IV. These patients are usually assigned to radiation therapy in combination with chemotherapy or radiation therapy alone. Surgical treatment options are limited, selectively administered to patients as a "saving" treatment when limited respiratory function, the threat of aspiration [8] . Administration of radiation therapy in combination with chemotherapy improved local disease control and overall survival rates, but increases the toxicity of treatment. The most common side effects are taste disorders, pain, dysphagia, xerostomia, and mucositis.
A meta-analysis confirmed this medication impact improved survival results in combination with radiotherapy [9, 10] , actively analyzes concomitant treatment determined by comparing the toxicity cisplatin and cetuximab concomitant therapy. Cetuximab induced severe skin reactions, which occur acne type rash, localized in the face, neck and upper chest and the back surface of the skin. Rash intensity directly correlates with increased tumor sensitivity bioradiotherapy, radiation therapy, and prolonged survival without disease recurrence [10] .
Purpose of the study -to identify the frequencies of severe and other side effects cased by bioradiotherapy, 
Patients and methods
Data of the patients with head and neck tumors treated in Klaipeda University Hospital from 2011-07-08 to 2013-05-06 concomitantly with cetuxsimab and radiotherapy were analysed.
We included 12 patients with newly diagnosed squamous-cell carcinoma, with locally advanced head and neck malignant tumors, and were not treated for progressive head and neck cancer previously. The majority of patients were men, 11 cases (92%). The average age was 48 years , the youngest man was 44 years old, the eldest -63 years of age.
Average duration of concomitant treatment was 7 weeks (from 6.5 to 8 weeks). Cetuximab introductory infusion of 400 mg/m² was administered to all patients 1 week before concomitant radiobiotherapy and continued 250 mg/ m² weekly mode until the last week of radiotherapy. Standard cetuximab premedication was used, according to the SPC. Patients were administered from 6 to 8 weekly infusions of cetuximab (an average of 7 infusions). Radical radiotherapy doses ranged from 66 to 70 Gy (1,8-2 Gy / fr). Radical radiation therapy was completed for two patients, with the realization of a dose of 40 Gy and 50.4 Gy, because of treatment mediated toxicity, grade 3 dehydration, grade 3 mucositis and related pathology. One patient had a 5 day radiotherapy break.
A retrospective examination of the histological material of 12 patients was performed by detection of HPV DNA using the polymerase chain reaction.
We assessed the smoking history of the patients.
Results
Any degree toxicity according to RTOG and CTC EA v.4 [11] of concomitant biological and radiation therapy occurred in all 11 patients (100%) (one patient deleted from medication-induced toxicity analysis). In terms of the RTOG scale graduation, from 1 to grade 3 mucositis was diagnosed to 8 (73%) patients, 3 (27%) patients had grade 3 mucositis, while grade 4 mucositis was not observed. First and second grade radiation therapy lesion of head and neck skin was detected in 5 patients (45%), 6 patients (54%) had grade 3 lesion. The specific biological therapy lesions were measured by CTCAE v.4 common toxicity criteria. Only one patient had grade 1 acne type rash. All other patients experienced a more pronounced acne type rash. Six patients experienced grade 2 acne type rash (54%), and four patients (27%) experienced grade 3 acne-like skin rash. Grade 3 dehydration, grade 3 mucositis, intense pain in the mouth demanded inpatient (serious adverse event) intravenous substitution of fluids, electrolytes, proteins, carbohydrates and fat emulsions. There were only 3 of such patients (27%).
In this analysis the toxicity was evaluated according to two scales, as this method better assess the specific skin damage due to exposure to ionizing radiation and EGFR inhibitor therapy. Mucocutaneous toxicity has been determined by a dermatologist. All patients complained of taste disorders (grade 1-2), difficulty swallowing (grade 1-2), pain in the mouth, throat, but not higher than second grade. Bad breath, mucosal dryness (xerostomia) was observed in all 11 patients, but the toxicities CTCAE v.4 was not higher than grade 2. One patient experienced grade 4 toxicity according to CTCAE v.4. The patient was diagnosed with anaphylactic reactions to cetuximab and required immediate intensive care. Hematological toxicities were extremely rare. Three patients (25%) experienced (grade 1-2) toxicity. No patient was in need for preventive gastrostomy or feeding tube.
Only three medication cetuximab infusion were postponed, one for grade 3 dehydration, one for grade 3 mucositis and grade 3 acne type rash. Concomitant bioradiotherapy was not realized in one patient due to cetuximab-induced anaphylactic reaction. The patient continued to be treated with radiation therapy.
Throughout the investigated hitological material HPV DNA was not found. Most of the patients had a smoking history of more than 20 years: 9 (75%) were smokers, 3 (25%) patients were non-smokers.
Deaths due to any cause were not recorded through patient treatment period. Survival after treatment was from 2 to 3 months for 3 (27%) patients, 1 year for 2 (18%) patients, 2 years for 3 (27%) patients, 4 (36%) patients survived more than 3 years, they have their active monitoring continued. Data was analyzed in June 2016.
Discussion
Administration of radiation therapy in combination with chemotherapy improves control of locally advanced head and neck malignant tumor and overall survival rates, but increases the toxicity of treatment [12, 13] . The most common acute reactions are taste disturbance, pain, dysphagia, xerostomia, mucositis, dermatitis, rashes [14] . According to Bonner. et al., the acute toxicity of radiation had not increased after adding cetuximab for concomitant treatment [14] , while the analysis of the Irish study results (analysis of 67 clinical cases) showed that there were more of severe cases of acute toxicity associated with concomitant bioradiotherapy than in Bonner study (acute actinogenic dermatitis diagnosed in 62% of cases vs. 18% in the cisplatin group, mucositis in 74% vs. 42% ). Acne type rash did not occur on concomitant chemoradiation therapy with cisplatin, vs 11% of cases in cetuximab-treated group [12] . These patients have lost more than 10% of their body weight more rarely. In chemoradiation therapy with cisplatin group specific treatment due to possible toxicity was interrupted twice as often compared to cetuximab group of patients (52 vs. 26 %.) [12, 15] . However, the heterogenecity of the results for the most part could result in patient selection problems. It is observed that mostly asymptomatic, ambulatory patients with good functional were selected in the cetuximab group. There is also a lack of data of the impact of HPV (human papilloma virus) on the results.
After a retrospective analysis of the results of the first patients treated with Klaipeda University Hospital with bioradiotherapy, we looked at the skin changes, typical side effects of cetuximab. They were expressed more often than in published results of randomized clinical trials, and grade 3 dermatitis was seen in every second patient treated with bioradiotherapy. Mucositis were less pronounced in these patients compared with in patients with head-neck malignant tumors and chemoradiation therapy.
HPV was not found in the histological material of our analyzed patients. They are evalued as HPV-negative cancers. The data was potentially negative because of the small sample size of patients, and insufficient quantity of oropharyngeal tumors in the sample. HPV-positive tumors have a better overall survival rates, better response to treatment outcomes, compared with HPV-negative tumors, which are caused by other risk factors such as smoking, alcohol use.
According to J. Hopkins study that compared survival results of HPV-positive and HPV-negative tumor patients, 3 year survival rate was 93% in the HPV-positive group and only 50% in HPV-negative group, with relapse observed after 2-4 years after the primary treatment.
Other study data is similar, 3 year survival rate of patients with HPV-negative head and neck tumors was only 57%. Three year survival rate in our patient sample was only 37%.
Conclusion
Bioradiotherapy is an effective treatment method of locally advanced head and neck malignant tumors, with the toxicity profile different from chemoradiation therapy. During the observation period skin toxicity was more pronounced than mucosal lesions, systemic haematological toxicity did not occur, ordinary appointment of cetuximab was rarely (almost 3 times) delayed. Less severe mucous lesions frequently leads to the hypothesis that late beam reactions may be less pronounced in concomitant treatment, in particular relating to fibrotic changes in soft tissue. Careful selection of patients, the prophylaxis of side effects of biological therapy and qualified multidisciplinary patient care during the bioradiotherapy allows to proceed with the radical treatment of head and neck malignant tumors without interruptions as well as to achieve better local tumor control results.
We await future investigations into mechanism behind such enhanced toxicity, more evidence about HPV -negative and HPV-positive correlation between cancer survival rate, while when there are other risk factors like smoking.
